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A spacer device for an inhaler is made of a non-metallic antistatic material, preferably polyamide. The device may comprise two 
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two narrower ends. A measured dose of medicament is injected through the inlet (105), and then inhaled from the chamber 
through the outlet (106). 



Cl<!t htt P :/ /°pic.gc.ca ' Ottawa-Hull Kl A 0C9 * http://cipo.gc.ca 



O PI C 



OPICCIPO 191 




CIPO 



CA 02354561 2001-06-11 



per 



WORLD trreLUCTUAL WOPEITY OHOANOATrON 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCD 



(Si) iDttmAtiaml Patent CUoiftcadcn 7 : 
A61M J5/D0 



Al 



(11) IsKmodOMl Pttb!lt**n Number: 
(43) Intmietfooe) Publication Deee* 



WO 00/33902 

15 June 2D0O(15M0O) 



(») tntmatloml Application Numb** PCT/CB99/00*34 
(12) International FQtef Ditt: 18 March 1W (1 103.99) 



M/11257 



9 December 1 90S (09.119ft) ZA 



(71) AfjpBeatM (A* 4/ titsigaaud Skm*j except USh CfPLA LIM- 
ITS© [WIN]: Mumbat Ccntnil, Mumbai 400 CDS OS). 

(71) Aff Been* (Jtr UV omfyh WAIN, OmMDpber. Paul IGB/GBfc 
4Prc«chool Street, Nwtnarauttn NNJ 1ST (OB). 

(7J) lAVUlUTVl tttf 

(75) Inirtoionftwlkaeaa (/tor t/5 ontol LULU. Amar pWIN]; 
103 Mater Ttrweni X'. Cuff Parade, Oolate, vWbai 400 
006 flNX RAO, Xante* [IN/IN]; 402 Panorama, 4th floor 
IX Meh» Mar* Santacnix (Weit), Bombay 400 0S4 (IN). 

(74) Agents WAIN, Onktoehrr, Pauletai; A A. Thornton A Co., 
23S High Hofcorn. London WCiv TLB (OB). 



(tl) Dctfgnattd Statoft: AE. AL. AM, AT. AU, AZ. BA. BB, BG. 
BR. BY, CA, CH, CN, CU. CZ» DE, DX, EE, &5, PL OB. 
OD. QB, GH, DM, HR, HU. ID. (L. IN, 15. JP, Kfc lUi. 
KP. LS. LT, LU, LV, MX), UG. MX. MN, MW, MX NO. 
NZ. PL. PT. HO. RU. SD. SE. SO, SI. SX, SL, Tl. TM. TR. 

rr, ua, uo, us, uz. vn, yu, za. zw, awpo puent 

(OH, OM, KE. LS, MW. 3D. SUSZ.UO.ZWX Eunoian 
patent (AM, AZ. BY, KO, KZ, MD, RU. Tl. M European 
patooc (AT. BaCK.CY.DE. DX, ES, H. FR. OB. GR. 
IE. n\ LU. MC. NL, PT, SB), OaW patent (BR BJ. CP. 
CC. a CM. OA CN. OW. ML. MB. NB. SN. TD. TC\ 



Pubttthod 

Wit* tnXrnatkmef trtrch ripen. 



(34) ntte SPACER DEVICE TOR INHALER 




A— 



(57) 

A spacer device (tor an inhaler it made of a non-metallic antiitaifc material, preferably potyamlde. The dwtae may ccmpriae two 
fttBSoceojca! meeaben (10 1, 102) joined ax their wider endi (103. 104), with *u Wet (105) and outlet (106) al respectively, the iwd narrower 
eadi. A manured dote of medicament it (ejected through the tolw (105), and (hen Inhaled from the chamber through the ootid (106). 
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BPACBtt ngyrrf? Fpft m 

The Invention relates to a spacer device fcr an inhaler for and 
administration of a medicament by inhalation. 

There are essentially two known types of inhaler in conanon use. In 
the first type, a jet of gas having the dose of medicament therein is produced and 
tbiaioJ^ Is i>3edDy direct^ Thesis 
usually an aerosol pnjpeto and tlM med^ 
mljalcraareexoeUcxdatdoUvcringpn^^ 

tendency for the powder to be deposited In the mouth and throat of the user, and 
thus not reach the lungs. Indi^ really 5ucces8fid use of these inhaler 
not only practice but good coordination between a patient's breathing and 
actuation of the device, The efficiency of adnuniatration by this route also 
depends on the shape and dimension* of the patient's oral cavity. 

The second type of inhaler is essentially simpler sndessentiaUy 
comprises a dose of pcivdcredm b withdrawn from tire device 

awpended in ah by the patient inhaling through the device. A drawback of these 
devices is the variability of the 

of powder from the device and the velocity of inhalation. Powder deposit in the 
inouth and uux>at 1s «munon untU tto 

WUh a view to reducing these problems, it has been proposed to 
provide a spacer device between the medicament source and the mouth of the 
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patieat. The spacer device essentially comprises a chamber with an inlet for 
receiving the medicament suspended in gas (eg. air or propeUant), and an outlet 
through which the medicament suspension is drawn by inhalation of the patient 
The use of a spacer device improves the efficiency of inhalation of the 
medicament into the lungs. 

Spacer devices are known which are made of metal or of 
polycarbonate. Metal devices are not preferred and polycarbonate devices are the 
more common. We have found, however, that there is a drawback with 
polycarbonate devices in that the powdered medicament becomes deposited on the 
inner walls of the chamber, thus reducing the dose inhaled by the patient We 
have investigated this phenomenon and have found that « o i™»«r ; 5 
when a spacer is made of various other plastics materials including polypropylene, 
polystyrene and low density polyethylene. Further, we have found that whibt mis 
problem can be reduced by including an antistatic agent in the plastics material 
the improvement is only short-term: the antistatic effect of the agent soon wnrs 
off 

We have now found that this problem can be overcome by using a 
non-metallic material for the spacer device, which is Inherently substantially 
antistatic. We have found that surprisingly, mere are such plastics materials from 
which spacer devices can be made. We have found, in particular, that plastics 
materials which absorb and retain moisture are especially suitable. Among the 
most preferred materials are the polyamides: routine trial and experiment will 
reveal whether or not any particular material is useful. 

Accordingly, in one aspect the invention provides a spacer device for 
the oral administration of a volatile medium containing a medicament, which 
device comprises a chamber having an inlet to admh a measured dose of 
m ed i ca men t and an outlet to be received in the mourn, wherein the chamber is 
made of a non-metallic antistatic material. 

In another aspect, the invention provides an inhaler for dispensing a 
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measured dose of a medicament to a volatile medium, a spacer device for 
receiving the medium, and means whereby the user can inhale the said medium 
ftom the spacer device, wherein the spacer device is made of a non-metallic 
substantially antistatic material. 

The invention also Includes the use of a non -metallic antistatic 
spacer device for the inhalation of a particulate medicament to a volatile medium. 

The invention Anther includes a method of administering a dose of a 
fine particulate medicament suspended to a gas, which comprises injecting said 
dose into a con-metallic antistatic chamber, and toluumguw dose from the 
chamber. 

The spacer devices of the invention can be of various shapes and 
constructions but we prefer the chamber to comprise two frustoconieal memben 
assembled together coaxially at their divergent ends, said inlet and outlet being 
respectively at the opposed convergent ends. Preferably, the divergent end of one 
member is received to the divergent end of the ether member to provide a 
substantially air-tight seal. Preferably also the divergent ends have 
c omplement a r y stepped surfaces to provide a close air-tight fit Locking means 
can be provided to lode the two members together in the assembled condition. 

In order that the invention may be more fully understood, one 
embodiment of spacer device of the invention will now be described, by way of 
example only, with reference to the accompanying drawings, whereto: 

Fig. 1 is a plan view of the assembled spacer device embodiment 
according to the present invention: 

Fig. 2 Is a longitudinal axial sectional view of the spacer device, the 
cones being dismantled; 

Fig. 3 is an end view to direction A of Fig. 2; 

Fig. 4 is an end view to direction B of Fig. 2; and 

Fig. 5 is a schematic Illustration of the spacer device positioned on a 
medicament container (eg. pump). 
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Refetring to the Figs., 101 and 102 are two conical members made 
of antistatic material defining chamber 120. The conical members 101 and 102 
ate assembled at their divergent ends. 103 and 104, respectively. The convergent 
end 105 of the conical member 101 is an inlet and is adapted to connect with a 
pumping device (not shown) containing the medicinal composition. The 
convergent end 106 of the conical member 102 is the outlet and is adapted to be 
inserted into the mouth of a patient. The inner surface at the divergent end of the 
conical member 101 is provided with stepped rings 107, the steps being directed 
towards the diverging end, and the outer surface at the divergent end of the conical 
member 102 being provided with stepped rings 108 corresponding to the stepped 
rings 107. A stop 1 10 at the divergent end of the conical member 102 restricts 
msertionofthe conical member 101. The conical members 101 and 102 ate 
provided with locking means 109. such as a notch and the projection to ensure that 
the two members have been properly assembled. 

In use, Inlet 105 is connected to en aerosol medicament reservoir 
(121) for example, and a dose of inhalant suspension is pumped into chamber 1 20. 
The patient men places outlet 105 in the mouth and inhales steadily to draw the 
suspension into the kings. 

A polyamide spacer of the invention was compared with various 
commercially available polycarbonate and metallic spacers using the fine particles 
assessment test (Aerodynamic assessment of fine particle fraction as per BP 
Addendum 1996 using apparatus A and ten doses). 

This test for fine particle assessment by twin impinger gives an in 
vitro estimate of the distribution of the drug in the human respiratory tract The 
apparatus comprises two parts. The first past la an upper impingement chamber 
which corresponds to the oropharyngeal cavity (Stage I) and has a nominal 
particle size cut-off of 6.4 pm. The drug deposited hare is regarded as non- 
resplrable since it corresponds to drug deposited in the mouth or the throat The 
second part is a lower impingement chamber (Stage 2) which corresponds to the 
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lungs. The amount of drug depend here of particle siie less than 6.4 micron, 
corresponds to toe amount of drag which would be available immediately at toe 
site of action Le. in the lungs, and is considered to be the respirable fraction. 

Hie test was conducted using a Budecourt 1 00 inhaler at 100 meg 
dose, fined with a series of different spacers. The spacer according to toe 
invention was as illustrated in the drawings hereof and was made ofpolyamide. 
The results were as follows: 



Retention in 


Spacer of 
invention 


triotattanacers 


A BCD 

Bfesr pofycarbouts autal pohvBfeoti* 

(ccmpotttian) 


Actuator 


15.06 


13.92 


10.13 


18.73 


841 


Spacer 


16.66 


59.64 


45.95 


26.52 


49.01 


Stage 1 


8.87 


9.14 


8J3 


13.14 


6.44 


Stags 2 


59.41 


17.30 


35.59 


41.61 


35.64 



The numbers are the percent by weight of particulate deposited after ten 
•lahatadonr. 

The results show the advantages of the spacer of the invention both 
astotfaerauxAlcwerd 
deposit in Stage 2, 
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CLAIMS: 

1. A spacer device for the oral administration of a volatile medium 
c ontaining a medicament, which device comprises a chamber having an inlet to 
admit a measured dose of medicament and an outlet to be received in the mouth, 
wherein the chamber is made of a non-metallic antistatic material. 

2. A device according to claim 1, wherein the chamber is nude of on 
antistatic plastics material. 

3. A device according to claim 2, wherein the chamber is made of 
polyamide. 

4. A device according to claim 1, 2 or 3, wherein the chamber 
comprises two fhistoccmical members assembled together coaxially at their 
divergent ends, said inlet and outlet being respectively at the opposed convergent 



5. A device according to claim 4, wherein the divergent end of one 
member is received in the divergent end of the other member to provide a 
substantially air-tight seal. 

6. A device according to claim 5, wherein the said divergent ends have 
complementary stepped surfaces to provide a close airtight fit 



7. A device according to claim 4. 5 or 6. wherein looking means are 

provided to lock die two members together in assembled condition. 



8. An inhaler for dispensing a measured dose of a medicament in a 

volatile medium, a spacer device for receiving the medium, and means whereby 
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the user can inhale the said medium from the spacer device, wherein the spacer 
device is mode of a noiumetally substantially antistatic material 

9. An inhaler and spacer device according to claim 8, wherein die 
spacer device is as claimed in any of claims 1 to 7. 

10. The use of a nrawnetallic antistatic spacer device for the inhalation 
of a particulate modicamcot in a volatile medium. 

11. The use according to claim 10, wherein there is substantially little or 
no deposit of medicament on the inside of the device. 

IX A method of administering a dose of a fine particulate nwdiewnent 

suspended in a gas, which comprises injecting said dose into a non-metallic 
antistatic chamber, and Inhaling the dose ftom the chamber. 

13. A method according to claim 1 2, wherein the chamber is in a device 

as claimed in any of claims 1 to 7. 



14. A method according to claim 12, wherein the chamber is constructed 

ofpoiyamide. 
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